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STUDY RATIONALE AND CONTEXT
Presence of obesity in patients facing spine surgery is seen as a risk factor due to the potential for increased perioperative complications. Further anecdotal evidence also suggests that higher rates of recurrent disc herniation and adjacent disc degeneration occur in patients with excessive weight. Therefore, patients with excessive body mass would ideally go through a preoperative weight reduction program prior to embarking on elective spine surgery. However, in practical reality this rarely happens due to common complaints of patients that effective weight reduction is not feasible due to pain and immobility resulting from their underlying spine condition. Commonly, plans are then made for patients to reduce weight after successful spine surgery through implementation of an exercise plan and other healthy life-style options. From anectodal impressions surgeons question the resolve of patients to actually embark on a long-term plan for weight reduction following spine surgery. The question therefore has been raised, are patients able to reduce excessive body weight after successful spine surgery?
OBJECTIVES
To determine if there is a weight change in overweight patients following lumbar decompression with or without fusion for lumbar degenerative conditions. 
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MATERIALS AND METHODS
Study design: Systematic review
Sampling:
• Search: PubMed, Cochrane collaboration database, and National Guideline Clearinghouse databases; bibliographies of key articles. Details about methods can be found in the web appendix at www.aospine.org/ebsj
RESULTS
We identified two articles meeting our inclusion criteria (Figure 1 ). Both studies were retrospective cohort studies; one was graded a class of evidence II [1] and one was graded a class of evidence III [2] . Further details on the class of evidence determination can be found in the web appendix at www.aospine.org/ebsj. Characteristics of each study are outlined (Table 1) .
Weight change
Body weight change following lumbar surgery in overweight patients varied between the two included studies [1, 2] .
• Garcia et al [1] reported the proportion of patients experiencing weight change and mean weight change in three subgroups segregated by preoperative body mass index (BMI): "overweight" (BMI between 25 and 30), "obese" (BMI between 30 and 35), "morbidly obese" (BMI > 35). Weight change was defined as a change of ± 5% of preoperative body weight. Sixty-three patients had lumbar spinal stenosis and were treated by decompression with or without fusion. Only patients with a body mass index (BMI, kg/m²) of greater than 25 were included. Follow up was assessed from 2 to 4.3 years. Those patients that remained within 5% of preoperative body weight were classified as having no change in body weight.
• Six percent of patients lost weight 34 months following lumbar surgery, while 35% gained weight (Figure 2 ).
-The average gain in weight in all patients was 2.5 kg, increasing from 92.3 to 94.8 kg.
• Mean weight increased in overweight patients by, 1.8 ± 4.7 kg ; obese patients, 2.0 ± 3.7 kg; and morbidly obese, 4.8 ± 8.0 kg (Figure 3 ).
-The BMI increased significantly from 31.0 to 31.5 kg/m 2 . -Mean BMI increased in overweight patients by 0.6 ± 1.5 kg/m²; obese patients, 0.6 ± 1.4 kg/m²; and morbidly obese, 1.7 ± 2.8 kg/m². -Weight at the time of follow up was strongly correlated to preoperative weight and not to improvement in walking ability. • Vaidya et al [2] retrospectively reviewed 58 of 63 patients with available postoperative weight record having BMI > 30 who underwent lumbar decompression and fusion. Patients were subclassified in two groups: "obese", BMI greater than 30 and less than 40 with no comorbidity; and "morbidly obese"
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having BMI greater than 30 and less than 40 with comorbidities or having BMI >40 with no comorbidity. Assessment was performed at a mean 20.4 months with range (14-37 months). The authors did not define weight loss or weight gain.
-Forty percent of patients lost weight while 41% gained weight; (Figure 2 ). -Weight loss among the obese was 27.6% while 48.3% gained weight. Among those that were morbidly obese 51.7% lost weight and 34.5% gained weight (Figure 4 ). -A small increase in weight was observed; at baseline averaged 103.9 and at follow-up 104.1 kg. Obese patients increased from 92.4 to 93.8 kg.
Morbidly obese patients increased from 114.3 to 115.7 kg. -Overall, no change occurred in BMI from baseline to follow-up. In obese patients BMI increased from 32.3 to 32.5 while morbidly obese patients had a decrease from 40.8 to 40.3 kg/mm 2 .
CLINICAL GUIDELINES
No clinical guidelines were found addressing this question. 
DISCUSSION
• Despite its increasing prevalence in developed countries the association of obesity and elective lumbar spine surgery seems incompletely explored. This systematic review is limited due to the number of studies addressing the issue (n = 2). Furthermore, both studies had small sample sizes (n = 58, n = 63). Only one study defined weight change. Each study used different definitions based on BMI to categorize degrees of obesity. Further differences included lengths of follow-up, variable surgical indications and procedure, and varying degrees of study quality.
• Hopes of discovering weight reduction in obese patients following lumbar spine surgery are disappointing. Based on these limited studies there is no evidence to suggest that patients despite lumbar spine surgery were consistently able to achieve weight loss. Instead, with the confinements of relatively shortterm follow-up, a small average weight gain averaging less than 2 kg was identified.
• These results are similar to the lack of weight loss reported after total knee replacement in obese patients.
• The relief of pain and improvement in function does not appear to be sufficient to induce weight change through increased active lifestyle in obese patients. This suggests that a different approach, which addresses the biopsychosocial aspects of disease, is required to achieve weight loss goals.
• Further research into the causes of lack of success with postoperative weight loss in obese patients undergoing spinal surgery seems warranted. More specifically, are patients with excessive weight following lumbar spine surgery actually able to lead more active lifestyles? If so, why did they not assume a more active lifestyle? • Further research in exploring alternative approaches such as behavioral therapy and bariatric surgery need to be performed to address more sustained weight loss before and after spinal surgery. This may not only aid spinal health but the overall health of obese patients.
